Primary pleomorphic adenomas of the respiratory tract are rare tumors. They usually originate from the bronchial glands, but may also be unrelated to the bronchial tract and be localized in the pulmonary parenchyma. These salivary-gland type neoplasms have peculiar histological and clinical features: they usually behave as low-grade malignant neoplasms, but may also have more aggressive features. The diagnostic and therapeutic approach in a patient with a pulmonary pleomorphic adenoma is described. q
Introduction
Pleomorphic adenomas of the respiratory tract are rare tumors with peculiar histologic and clinical features [1] . Similarly to their salivary gland counterparts, these neoplasms may either behave as low-grade malignant tumors or have a malignant evolution with a potential to metastatize. Due to the peculiar features of these tumors and to their rarity, several points concerning treatment still need to be defined. We describe the diagnostic and therapeutic approach in a patient with a pulmonary pleomorphic adenoma.
Case report
A 22-year-old female patient was admitted to our Department of Thoracic Surgery with a right pulmonary nodule identified during routine preoperative assessment before treatment of an ovarian cyst. Chest X-ray showed a 2-cm rounded lesion, peripherally located in the right pulmonary lower lobe. Chest CT scan showed a welldefined non-calcified nodular lesion of the right lower lobe without enlargement of the hylar and mediastinal lymph nodes (Fig. 1) . Resection of the nodule by wedge resection through a right lateral muscle-sparing thoracotomy was performed. Macroscopic examination showed a 2.4-cm yellowish-grey non-capsulated nodule with a smooth surface clearly demarcated from the surrounding lung parenchyma. At histological examination the tumor was mostly organized in cords and nests, with a proliferation of cuboidal epithelial cells without nuclear atypia, forming broad papillae and ductal structures, from small to cystic. Mesenchymal-type cells varied from polygonal to fusiform, with oval and vescicular nuclei, a clear or deeply eosinophilic and fibrillary cytoplasm; myoepithelial cells were also observed. In some areas the cells were organized at the periphery of small ducts. The lesion was also constituted by a variable quantity of stromal/mesenchymal component, mainly formed by round and sometimes confluent islands of chondroid tissue, with large pools of chondroid matrix and dispersed mature chondrocyte cells, sometimes with a clear halo (Fig. 2) . At immunohistochemistry proliferating cells were focally PAS positive. Immunoreactivity was positive for cytokeratin, CAM 5.2, EMA, vimentin, S-100 protein, actin, glial fibrillary acid protein and negative for CEA and chromogranin A. Immunocytochemical determination of the MIB-1 prolipherative index was lower than 1%. The final diagnosis was salivary glandtype pleomorphic adenoma. Ultrasound evaluation of the salivary glands, performed to exclude a metastatic nature of www.icvts.org the lesion, was normal. Two years after surgery the patient is doing well without tumor recurrence.
Discussion
Salivary-gland type tumors of the lung usually originate from the epithelium of the submucosal bronchial gland. They, therefore, usually present as endoluminal lesions and rarely occur in peripheral or subpleural locations [1, 2] . The presence of tumors unrelated to the bronchial structure has been explained by a possible origin from a primitive stem cell that can differentiate to a ductal structure, myoepithelium and chondroid or myxoid matrix [3, 4] .
Three distinct types of pleomorphic adenoma may be recognized: a typical form characterized by a chondromyxoid stroma with a variable quantity of glandular component, a solid variant with a prevalent and pronounced solid myoepithelial growth pattern and a malignant variant that shows marked cellular atypia, frequent mytosis, necrosis and myoepithelial cellular proliferation in a myxoid background. Differential diagnosis with both metastatic lesions from mixed tumors of the salivary glands and other biphasic pulmonary neoplasms such as blastoma, hamartochondroma and carcinosarcoma is mandatory.
The clinical presentation of pleomorphic adenomas of the lung depends on their location. Tumors with endoluminal growth may present with dyspnea, sometimes mimicking bronchial asthma, and hemoptysis. Tumors localized in the lung parenchyma are frequently asymptomatic, although symptoms such as fever, weight loss, pleural effusion and shortness of breath have been reported [1, 2] . In patients with endoluminal tumors, the endoscopic evaluation usually shows a lesion with a smooth surface without infiltrative features, frequently with a polipoid shape. CT scan examination usually demonstrates nodular well-defined lesions without infiltration of the surrounding tissues, although features of malignancy may also be observed.
The clinical behavior of pleomorphic adenomas of the respiratory tract is similar to that of salivary gland neoplasms. Small well-circumscribed tumors, without cytological evidence of malignancy usually behave in an indolent fashion whereas less circumscribed tumors with infiltrative features potentially show a tendency to recur and to metastasize. These tumors generally behave as low-grade malignant neoplasms with a long interval between the original diagnosis and local recurrence or distance metastases [1] .
Surgery is the treatment of choice for pleomorphic adenomas and of other salivary-gland type tumors of the lung. Long-term follow-up is warranted due to the possibility of a malignant behavior. Standard treatment of patients with advanced disease or tumor recurrence has not been completely defined, although a partial response has been observed after radio-or chemotherapy [2] .
In conclusion pleomorphic adenomas of the lung are rare tumors with a potentially malignant behavior. Differential diagnosis with other pulmonary lesions is essential to establish adequate treatment. Long-term follow-up after treatment is mandatory due to the possibility of malignant progression. 
